Effect of point mutations in the native simian virus 40 tumor antigen, and in synthetic peptides corresponding to the H-2Db-restricted epitopes, on antigen presentation and recognition by cytotoxic T lymphocyte clones.
The effects on CTL recognition of individual amino acid substitutions within epitopes I, II, and III of SV40 tumor Ag (T Ag) were examined. Epitope I spans amino acids 207 to 215, and epitope II/III is within residues 223 to 231 of SV40 T Ag. An amino acid substitution at position 207 (Ala----Val) or 214 (Lys----Glu) of SV40 T Ag expressed in transformed cells resulted in loss of epitope I, recognized by CTL clone Y-1. The amino acid substitution at residue 214 in the corresponding synthetic peptide, LT207-215(214-Lys----Glu), also led to loss of recognition by CTL clone Y-1. The recognition, by CTL clone Y-1, of peptides LT207-215 and LT207-217 with an Ala----Val substitution at position 207 was severely affected. Peptides LT205-215 and LT205-219 with the Ala----Val substitution at residue 207 were, however, recognized by CTL clone Y-1, suggesting that residues 205 and 206 may be involved in presentation of site I. Alteration of residue 224 (Lys----Glu) in the native T Ag resulted in loss of recognition by both CTL clones Y-2 and Y-3. However, a peptide corresponding to epitope II/III with an identical amino acid substitution at residue 224 provided a target for CTL clone Y-3 but not clone Y-2. A change of Lys----Gln at residue 224 in both the native protein and a synthetic peptide caused loss of recognition by CTL clone Y-2 but not CTL clone Y-3. Further, an amino acid substitution of Lys----Arg at position 224 of the native T Ag decreased recognition of epitope II/III by CTL clones Y-2 and Y-3 but had no effect on recognition of a synthetic peptide bearing the same substitution. These results indicate that the mutagenesis approach, resulting in identical amino acid substitutions in the native protein and in the synthetic peptides, may provide insight into the role of individual residues in the processing, presentation, and recognition of CTL recognition epitopes.